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ABSTRACT 



The University of North Carolina (UNC) Mathematics and 
Science Education Network (MSEN) applies the resources of UNC to strengthen 
mathematics and science education in K-16 schools throughout the state of 
North Carolina. MSEN has 10 centers located on university campuses statewide 
and six pre-college sites at these universities. University faculty direct 
center operations and provide workshops and courses for K-12 teachers. These 
professional development offerings bring teachers into contact with 
university faculty, scientists, and other professionals to expose them to the 
most current educational research. This publication of MSEN's long-range 
goals begins with vision and mission statements, followed by lists of beliefs 
and policies. Long-range goals are: (1) increase the number of 

underrepresented students who pursue mathematics- and/or science-based fields 
of study at the post -secondary level; (2) develop, implement, and evaluate 
programs that integrate technology into the teaching of K-12 mathematics and 
science; (3) conduct an ongoing and systematic program of assessment to 
identify those areas in North Carolina's mathematics and science education 
that need improvement; and (4) sponsor and conduct research and development 
in mathematics and science education. This booklet concludes with an 
Executive Summary. (PVD) 



++++++++++++++++++++++++++ 
+ Reproductions 



++++++++++++++++++++++++++++*********************** 

supplied by EDRS are the best that can be made 
from the original document. 



ED 407 237 



PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL 



TED BY 




4&S 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



# 



* 

V 



U.S. DEPARTMENT OF EDUCATION 
Office of Educational Research and Improvement 

EDUCATIONAL RESOURCES INFORMATION 
j/ CENTER (ERIC) 

has been reproduced as 
/ received from the person or organization 
originating it. 

□ Minor changes have been made to 
improve reproduction quality. 



Points of view or opinions stated in this 
document do not necessarily represent 
official OERI position or policy. 



MSEN 
Long-Range G 



5VS3 






University of North Carolina Mat 
and Science Education Network 



ft i c si 



* 



o 
sL( 

himaiffiirniTiaa 



Dedicated to 

Mathematics and Science 
Education Innovation 
in North Carolina 






Long Range Goals, 1996 - 2000 

UNC Mathematics and Science Education Network 



Vision 

MSEN applies the knowledge and resources of the University of North Carolina to 
strengthen mathematics and science education throughout the state. The Network 
assists students, teachers, and communities by networking, integrating research and 
best practice, professional development, enhancing student learning, curriculum 
development, and assessment and evaluation. 



Mission 



To improve the quality of mathematics and science teaching and learning in the 
schools of North Carolina, the UNC Mathematics and Science Education Network 
provides statewide leadership in an effort to: (1) strengthen the quality and increase 
the size of the teaching base in mathematics and science education; and (2) increase 
the pool of students who graduate from North Carolina high schools prepared to pur- 
sue careers requiring mathematics and science. 




Beliefs 



1. Given equal access to educational opportunities, all students can learn 
significant and relevant mathematics and science. 

2. Teachers serve as a critical link in our efforts to reform mathematics and 
science education; they must therefore have access to cutting-edge 
professional development experiences. 

3. Parents, administrators, and teachers can create a culture in which all 
students are expected to succeed in mathematics and science. 

4. Mathematics instruction should enable students to develop and create 
mathematical power and knowledge for themselves. 

5. Science instruction grounded in direct experience, fosters a student's 
understanding of science concepts and the process of scientific inquiry. 

6. In order to be relevant and meaningful, mathematics and science curricula 
must relate to other curriculum areas and must serve a student's immediate 
and life-long needs. 

7. In order to be mathematically and scientifically literate workers, all students 
must have access to modern technological resources. 

8. To implement an effective mathematics and science curriculum, teachers 
must create and facilitate a classroom which emphasizes direct experiences, 
analytical thinking skills, and problem-solving. 

9. Strategies for assessing progress should emphasize a student's ability to think 
critically, solve problems, and apply the processes of scientific inquiry. 

10. Pre-service education and professional development in mathematics and 
science must introduce teachers to current research in the field and must 
provide them with the most effective strategies available. 

11. Systemic reform in mathematics and science education requires action at all 
levels. 
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Policies 



1. We will facilitate programs and information networks which improve the 
content knowledge and pedagogical skills of the state's mathematics and 
science teachers, K-12. 

2. We will support North Carolina's schools and school systems in their efforts 
to increase the participation and achievement of minorities and females in 
mathematics and science. 

3. We will collaborate with North Carolina's schools and school systems and 
with the Public Schools of North Carolina to design short-term and long- 
term programs in mathematics and science education for all teachers and 
students. 



4. We will collaborate with and support local, regional, and national initiatives 
which aim to improve fundamentally the teaching and learning of 
mathematics and science, K-12. 

5. We will help keep education leaders from across the state up-to-date on 
current ideas of mathematics and science teaching and learning. 



6. We will provide teachers with the opportunities to learn about validated 
curricula and state-of-the-art technology in mathematics and science 
education. 



7. We will work with pre-service education programs as they strengthen and 
improve the preparation of teachers of mathematics and science. 
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Goals 




Goal 1 

Maximize our potential to develop large-scale and/or high-impact pro- 
grams in mathematics and science education through collaborative efforts 
with all Mathematics and Science Education Centers, other statewide and 
regional systemic initiatives, and agencies for pre-service education. 



• Improve and increase the quality and quantity of multi-center projects that serve 
teachers in their region and across the state. 

Plan of Operation: 

- Enhance efforts at combined center initiatives by co-sponsoring 
workshops and writing grant proposals together. 

- Narrow our foci and identify key Network and Center projects, 
and carefully document the results. 

- Allow more time for the Center directors to meet so they can 
collaborate more effectively. 

- Work with the MSEN and Center Advisory Boards and similar 
groups in order to maximize MSEN and Center contributions to 
the improvement of mathematics and science teaching. 

• Actively pursue participation with other statewide and regional systemic initiatives. 
Plan of Operation: 

- Collaborate with all stakeholders in mathematics, science, and 
technology education regionally, statewide, and nationally. 

- Make greater efforts to unite with other professional entities to 
obtain support, e.g. DPI, SERVE, SSI, etc. 

- Develop and implement MSEN's vision by collaborating with 
peers in the area: Colleges of Education, Colleges of Arts and 
Sciences, Colleges of Engineering, Community Colleges, schools, 
communities, business, and industry. 

- Identify centers across the nation similar to MSEN with which we 
can collaborate. 



• Work with appropriate agencies to improve the effectiveness of pre-service education 

in mathematics and science. 

Plan of Operation: 

- Work with the universities' General Administration to define 
MSEN's and the Centers' role in this area. 

- Work with faculty members of Colleges of Arts and Sciences, and 
Colleges of Education to strengthen the effectiveness of pre- 
service mathematics and science education. 

- Assist and encourage colleges to conduct and implement pilot 
projects to improve pre-service education. 

- Whenever appropriate, work with pre-service students enrolled in 
mathematics and science methods classes. 



UNC Mathematics and Science Education Network 



B 





I Increase the number of underrepresented students who pursue 
mathematics- and/or science-based fields of study at the post- 
secondary level. 

Expand Centers' professional development offerings for those mathematics and 
science teachers involved in the Pre-College Program. 

Plan of Operation: 

- Provide a consistent professional development program for Pre- 
College teachers. 

- Incorporate into Center activities nationally validated programs 
that support or encourage equity and diversity. 

Develop a plan to recruit and encourage underrepresented students to pursue 
mathematics- and science-related careers. 

Plan of Operation: 

- Provide support to Pre-College students during the transition 
period from middle school to high school to decrease attrition. 

- Study the impact of the Pre-College Program regarding students' 
choice of careers after they have graduated from high school. 

- Encourage underrepresented students to participate in 
competitions. 

Publicize the Pre-College Program's achievements. 

Plan of Operation: 

- Prepare dissemination strategies of programs and materials. 

Explore possibilities of expanding sites or establishing satellite centers at currently 
established Pre-College Programs to include elementary students as well as more 
rural, economically disadvantaged and other underrepresented students. 

Plan of Operation: 

- Create a pilot program for economically disadvantaged and under- 
represented students that can serve as a model. 

- Support a state conference to look at new models or successful 
programs for underrepresented students. 
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Goal 3 

Develop, implement, and evaluate programs that integrate 
technology into the teaching of mathematics and science, K-12. 



Develop a plan for professional development programs which fulfills that part of the 
state technology plan which calls for the use of technology in the schools. 

Plan of Operation: 

- Review statewide efforts to improve technology education. 

- Identify current successful Center programs that use technology 
to teach pre-service and in-service teachers. 

- Develop methodologies for using technology in the classroom. 

- Offer teachers professional development programs based on the 
methodologies we have developed. 

Locate and utilize funding resources to support technology initiatives. 

Plan of Operation: 

- Develop business collaborations to help schools acquire hardware 
and software. 
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Goal 4 

Conduct an ongoing and systematic program of assessment to identi- 
fy those areas in North Carolina's mathematics and science education 
which need improvement. 



• Work with the universities to strengthen professional teacher certification or 

preparation programs in mathematics and science at three levels of certification: 
elementary, middle, and high school. 

Plan of Operation: 

- Review and recommend an exemplary elementary mathematics 
and science program. 



• Develop a program evaluation process that will move beyond existing plans to 
include relevant program outcomes, such as increased student achievement and 
improved teacher practice. 

Plan of Operation: 

- Document and identify the content background and teaching 
skills in mathematics and science of elementary, middle, and high 
school teachers before, during, and after programs. 

- Develop strategies to measure student achievement outcomes. 

- Link student outcomes and teacher practice. 



Develop a method or assessment instrument to record and evaluate non-traditional 
workshop activities (e.g. Family Math/Science Nights, resources that can be checked 
out by faculty and students, etc.). 

Develop a needs assessment instrument that can be used and adapted by individual 
MSEN centers to assess regional needs in mathematics, science, and technology 
education. 

Plan of Operation: 

- Include all stakeholders in the needs assessment process. 
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Goal 5 

Sponsor and conduct research and development in mathematics and 
science education. 



• Support additional resources for a research component to MSEN programs. 

Plan of Operation: 

- Seek funding for these resources. 

• Identify essential components in professional development programs that enhance 
student achievement and teacher practice. 

Plan of Operation: 

- Increase research and evaluation of the programs we conduct in 
order to show their impact on the students. 

- MSEN will evaluate the effectiveness of the Pre-College Program 
by determining whether: (a) students have improved their 
performance in mathematics and science, and (b) these students 
major and graduate from college in science-, mathematics-, and 
engineering-related areas. 

- Assess the impact of MSEN's professional development programs 
by monitoring the students of project participants. For example, 
interview teachers and students to assess students' understanding 
and/or misconceptions. 

• Develop products (e.g. curriculum materials, software, audio-visual materials) for 
dissemination that are outcomes of our research and outreach. 

Plan of Operation: 

- Publish technical reports and research findings on the Centers' 
activities and related efforts. 

- Seek funding for such publications. 

• Plan action research projects for teachers to promote teacher change. 

Plan of Operation: 

- Build research plans into our professional development programs 
to understand better how to change teacher practice. 



UNC Mathematics and Science Education Network 





wS a 



r 



Goal 6 

Develop strategies which will support mathematics and science teach- 
ers from across the state in their efforts to collaborate and communi- 
cate with MSEN and with all levels in the educational enterprise, 
business, industry, government, and policy-makers across the state. 



Communicate MSEN's resources with a home page on World Wide Webb. 

Plan of Operation: 

- Link each Center to its university home page. 

- Link each Center to all other Centers' and the Network's home page. 

- Establish links to other professional teaching groups (e.g. NCSTA, NCCTM). 

- Update current information and resources regularly. 

- Publish press releases and other publications (where feasible) on 
the home page. 



Communicate with all mathematics and science teachers across North Carolina 
through a periodic newsletter. 

Plan of Operation: 

- Provide policy and statewide educational information. 

- Incorporate Center information and programming more 
extensively than in the past. 

- Offer professional development activities, free materials, 
conference information, and grants. 

- Make the newsletter highly responsive and usable to teachers. 



Communicate with policy makers, legislators, university administrators, and the 
governor's office through a periodic bulletin of information. 

Plan of Operation: 

- Provide information that is relevant to our continued usefulness in 
mathematics and science education in North Carolina. 

- Include teacher success stories. 

- Include articles on the Pre-College program, grants the centers and 
the Network office receive, and publications written by Network 
and Center staff. 

- Provide information on the success of our organization. 



Create a monograph of articles written by the center directors, staff, and other 
contributors, publish this in book form, and distribute across the state and nation. 
Plan of Operation: 

- Collect articles requested from center directors, staff, and other 
contributors and edit according to the style of the monograph. 

- Publish this monograph through UNC Press (if possible). 

- Offer the monograph as an available publication both in the 
newsletter and on the home page. 
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• Whenever possible, have an MSEN representative attend public meetings as well as 
conferences, state-level meetings, local-level meetings, the legislature if applicable 
legislation comes before the General Assembly, in the schools, at teacher 
meetings, etc. 

• Write and distribute press releases to media contacts on a regular basis in order to 
become a recognized name among media people. 

Plan of Operation 

- Distribute press releases directly to media personnel (by name). 

- Make follow-up contacts when possible. 

- Center directors write press releases and distribute locally and to 
the Network office so they can be distributed to Network contacts. 
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In fulfilling its mission, the University of North Carolina Mathematics and Science 
Education Network applies the resources of the university system to strengthen mathe- 
matics and science education in K-16 schools in North Carolina. Not only does MSEN 
offer programs for teachers, students, and school administrators, it also works to improve 
curricula and build partnerships between universities, schools, parents, and businesses. 

MSEN, with 10 Centers located on university campuses statewide, with six Pre- 
College sites at these universities, takes a systems approach from a university base. 
University faculty direct the operations of the centers and provide workshops, seminars 
and courses for K-12 teachers; these professional development offerings bring them into 
contact and working relationships with other university faculty, scientists, mathemati- 
cians, business/industry executives, and graduate students, and expose them to the most 
current educational research. MSEN's academic programs are designed and presented by 
university faculty. Through these partnerships, MSEN works to "strengthen the quality of 
and increase the size of the teaching base in mathematics and science education in North 
Carolina as well as to increase the pool of students who graduate from North Carolina 
high schools prepared to pursue careers requiring mathematics and science." 

MSEN was originally conceived by Chancellor Christopher Fordham of UNC- 
Chapel Hill and Dean Sherman Burson of Arts and Sciences and Chancellor E.K. 
Fretwell at UNC-Charlotte. The Network received a key endorsement by Governor 
James Hunt's Business Committee on Math/Science Education in January 1984. The 
Committee was formed by Governor Hunt to consider the relationship of science and 
mathematics education to economic development and included the CEO's of many 
of the state's leading businesses and the managers of its largest industrial facilities. 
As a result, the Committee's support of MSEN carried considerable weight in the leg- 
islature which voted to permanently fund MSEN in 1984. 

• One of MSEN's key strengths lies in its two complementary components: profes- 
sional development and the Pre-College Program. 

These two components, (a) professional development, which serves teachers, and (b) 
the Pre-College Program, which serves underrepresented students, allow teachers to 
apply concepts learned in workshops and seminars directly in the classroom. On the 
one hand, the Pre-College Program provides a laboratory for the concepts taught in 
the professional development programs, and conversely the Pre-College Program is 
strengthened by these concepts. 

• Since its conception, MSEN and its Centers have brought in millions of dollars 
in outside funding from such sources as the National Science Foundation, the 
U.S. Department of Education, the Carnegie Foundation, and the Z. Smith 
Reynolds Foundation. 

In 1988, MSEN set out to develop a teacher leadership model, in which MSEN-trained 
teacher leaders would help reform schools statewide. In 1988-89 the Glaxo 
Foundation provided funding for a pilot teacher-leader project at all eight MSEN 
teachers education centers, and in 1990 this was followed by a three-year grant from 
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the U.S. Department of Education's Fund for the Improvement and Reform of 
Schools and Teaching (FIRST). The Glaxo and FIRST projects impacted education at 
several hundred elementary schools in all corners of North Carolina, proving the 
validity of the teacher-leader concept. 

• A key to the success of MSEN's programs is the partnerships and cooperative rela- 
tionships they help create with such organizations as the Public Schools of North 
Carolina, the North Carolina Mathematics and Science Coalition, and the North 
Carolina Science and Mathematics Alliance. 

Through these working relationships, new 
curricula have been implemented and data 
analysis and statistics have been brought to 
the elementary curriculum; moreover, in 
response to the new state requirement that 
all students must pass Algebra I for high 
school graduation, mathematics teachers 
were given intensive workshops in 1991 at 
locations across the state. 

• Many of the workshops offered to 
teachers at each of the Centers around 
the state are funded through founda- 
tion and private support. 

In 1994, NSF provided a new grant to sup- 
port earth science education for middle 
and high school teachers, including both 
curriculum development and in-service 
education. Much of the money received by the Centers is only available to universi- 
ty-level faculty; thus the association between the university and the Centers becomes 
an important aspect of our structure, one which is not duplicated in any other orga- 
nization across the state. 

• In the last three years MSEN and its Centers have raised more than $5,000,000 in 
outside funding. As a result, state appropriations are about 30% of the total bud- 
get of the Network and its Centers. 

MSEN and its Centers are state assisted rather than state supported. A major empha- 
sis at each office is grant writing in order to provide more workshops and seminars 
for mathematics and science teachers and to bring in much needed funding. The 
majority of state funding pays operational costs for each Center and the Network 
office. At the same time, the external funding brought into the Network and its 
Centers provides a certain amount of operational funding to the host universities. 

• The MSEN Pre-College Program had its start in 1985-86 with funding from the 
Carnegie Foundation and the National Action Council for Minorities in Engineering 
and has since expanded from four Pre-College sites to six (Elizabeth City State, 
Fayetteville State University, NC State Uuniversity, NC A&T State University/UNC- 
Greensboro, UNC-Charlotte, UNC-Chapel Hill). Permanent funding from the state 
legislature was approved in 1986,1988, and 1992. 

The Pre-College program is designed to increase the number of historically under- 
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represented students - minorities and females - who have sufficient interest and 
preparation to pursue mathematics and science fields at the university level and to 
move into careers in science, mathematics, technology, engineering, and teaching. 
The Pre-College Program is structured to provide students with in-school programs, 
Saturday academies, a summer scholars program, a parental-involvement compo- 
nent, and leadership and career awareness activities. 

• Since its inception, approximately 97 percent of graduating Pre-College students 
go on to college. The Pre-College Program has graduated about 650 students from 
the program and continues to track these students after they leave high school. 

The success rate of the Pre-College Program is shown in the scores on statewide tests. 
For example, Pre-College students scored four points above the statewide average on 
the Algebra I test and four points above the statewide average on the physical science 
test. The percentage of Pre-College students enrolled in Algebra I is consistently high- 
er than the state average in grades eight and nine. These numbers demonstrate that, 
when given a rigorous academic program and the appropriate support, a traditional- 
ly low performing group of students in mathematics and science can work hard and 
achieve success. The program can be summed up by what one 1994 graduating Pre- 
College student had to say: "I'd like to thank everyone involved in the MSEN pro- 
gram. It was an invaluable high school experience that has done a lot for my grades, 
attitude and self-esteem. I was glad to have been part of this program." 

• In the end, the success of the students is the true measure of any program. 
Between 1990 and 1994, North Carolina eighth grade students went from scoring 
250 to 266 on the National Assessment of Educational Progress Scale (NAEP). 

In 1990 we ranked 12 points below the national average and in 1994 we ranked even 
with the national average. In four years, North Carolina schools made significant 
changes in its ranking, and no other states can identify such improvements. 

• During the 1994-95 school year, MSEN Centers conducted 274 professional 
development programs for a total of 122,555 contact hours for 5,130 teachers. 
Follow-up efforts by the Centers include visits to the teachers' classrooms to sup- 
port them in their use of the content background and materials received in the 
professional development program. 

While numbers do not show direct results of the programs, the comments and the 
program evaluations by the teachers clearly demonstrate the effectiveness of the pro- 
grams, faculty, and materials. About 65% of the teachers who participated in the pro- 
grams planned to use the material they learned regularly and 30% said they would 
sometimes. Ninety-five percent of the teachers rated the activities challenging or very 
challenging. One teacher wrote on his/her evaluation that the program was 
"Wonderful! This is by far the most informative workshop I've ever attended. I plan 
to use these activities in my classroom." 

MSEN strives to meet the mathematics and science teacher needs in North 
Carolina. By partnering the university and K-12 communities, MSEN is exposing uni- 
versity faculty, teachers, and students to a broader learning environment that chal- 
lenges those who participate. The external funding MSEN generates strengthens not 
only program offerings, but research opportunities for teachers and faculty. Our 
unique pairing of the K-16 communities is a step toward improving our statewide aca- 
demic standing not only in the U.S. but globally as well. 
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Mathematics and Science Education Centers 

MSEN operates 10 Mathematics and Science Education Centers and six Pre-College 
sites across the state. (+ denotes Education Center with Pre-College Program site; 

* denotes Pre-College Program site only) 



Appalachian State University 

Mathematics and Science Education Center 
Director: Steven Dyche 
221 Walker Hall 
Boone, NC 28608 
(704) 262-3185 
email: asumsc@uncecs.edu 



East Carolina University 

Science and Mathematics Education Center 
Director: Katharine Hodgin 
115 Erwin Hall 
Greenville, NC 27858-4353 
(919) 757-6885 

email: mahodgin@ecuvm.cis.ecu.edu 

Elizabeth City State University * 
MSEN Pre-College Program 
Coordinator: Leon Rouson 
Campus Box 718 
Elizabeth City, NC 27909 
(919) 335-3409 

email: rousonl@alpha . ecsu.edu 

Fayetteville State University + 
Mathematics and Science Education Center 
Director: Leo Edwards 
328 School of Business and Economics 
Fayetteville, NC 28301 
(910) 486-1669 

email: ledwards@hazel.fsufay.edu 

North Carolina A&T State University/ 
UNC-Greensboro + 
Greensboro Area Mathematics and 
Science Education Center (GAMSEC) 
Director: Vallie Guthrie 
North Carolina A&T State University 
217 Marteena Hall 
Greensboro, NC 27411 
(910) 334-7938 

email: gamsecm@diana.ncat.edu 



North Carolina School of Science 
and Mathematics 

Mathematics and Science Education Center 
Director: Sally Adkin 
P.O. Box 2418 
Durham, NC 27715 
(919) 286-3366 
email: adkin@odie.ncssm.edu 

North Carolina State University + 

Center for Research in Mathematics 
and Science Education 
Director: Sarah Berenson 
315 Poe Hall, Box 7801 
Raleigh, NC 27695-7801 
(919) 515-2013 

email: crmse@poe.coe.ncsu.edu 

UNC-Chapel Hill + 

Center for Mathematics and Science Education 
Director: Russell Rowlett 
309 Peabody Hall, CB#3500 
Chapel Hill, NC 27599-3500 
(919) 966-5922 
email: cmse@email.unc.edu 

UNC-Charlotte + 

Mathematics and Science Education Center 
Director: Josephine Wallace 
303 Kennedy Hall 
Charlotte, NC 28223 
(704) 547-4838 

email: comet@unccvm.uncc.edu 
UNC-Wilmington 

Science and Mathematics Education Center 
Director: Karen Shafer 
218 Hoggard Hall 
Wilmington, NC 28403 
(910) 395-3168 
email: smec@vxc.uncwil.edu 

Western Carolina University 

Center for Mathematics and Science Education 
Director: Ralph DeVane 
233 Killian Building 
Cullowhee, NC 28723 
(704) 227-7300 
email: wccmse@wcu.edu 
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Dr. Gerry Madrazo, Executive Director 

UNC Mathematics and Science Education Network 

134 1/2 East Franklin Street, CB#3345 

Chapel Hill, North Carolina 27599-3345 

(919) 966-3256 
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